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Abstract
The thesis entitled "Synthesis of some biologically active compounds" is divided into three chapters. CHAPTER I: This chapter is further organized into two sections. SECTION I: This section deals with the introduction and earlier approaches towards the construction of polyhydroxy cyclohexanes (cyclitols) and conventional approaches towards the synthesis of Quercitols (deoxy-Inositols). SECTION II: This section deals with the present work done for the synthesis of (+)-allo-quercitol and (+)-talo-quercitol. CHAPTER II: Chapter II is further classified into two sections. SECTION I: This section of the thesis contains the general introduction and the conventional approaches towards the total synthesis of Panaxytriol and Panaxydol. SECTION II: This section is further organized into two parts. PART A: This part describes the development of a novel methodology, the preparation of chiral diacetylenic alcohol for the synthesis of panaxytriol and panaxydol. PART B: This part concerns the total synthesis of Panaxytriol and Panaxydol. CHAPTER III: This chapter describes the development of a new one-pot oxidation and Wittig olefination of alcohols using o-iodoxybenzoic acid and stable Wittig ylide. 
CHAPTER I: Molecular entities having carbocyclic polyol core structures have attracted a great deal of attention in recent years because of diverse biological activities exhibited by them, ranging from herbicidal and anti-microbial on one hand to glycosidase inhibitor and mediation of celluer communication on the other. Asymmetric syntheses of these small, but synthetically challenging molecules, remain an active area of current research and new approaches continue to be explored to achieve greater preparative efficiency and higher levels of stereo- and regio control. Varieties of different approaches to obtain optically pure carbocyclic polyols have been developed. Those strategies include i) conversion of non-carbohydrate derivatives into functionalized carbocycles; ii) conversion of carbohydrate derivatives into functionalized carbocycles. Strategies of synthesizing such carbocycles from carbohydrate have gained importance over the past decade because of the accessibility of readily available starting materials and due to high chirality content that can be transformed into a variety of products, leading to the construction of functionalized chiral carbocyclic building blocks. The transformation of carbohydrate derivatives into functionalized carbocycles has been usually achieved by the initial conversion of carbohydrates into suitable open-chain products, followed by ring closure using different procedures. In particular radical carbocyclization has been recognized as most efficient tool as it tolerates high levels of substrate functionalization. With this information in hand authors are describing the first example of the 6-exo-trig radical cycloisomerization of entiomerically pure polyoxygenated alkyne-tethered aldehyde. This strategy has resulted in a new and highly stereospecific method for the synthesis of (+)-allo-quercitol (6-deoxy D allo-Inositol) and (+)-talo-quercitol (1-deoxy D neo-Inositol). "Quercitols", a generic term used for cyclohexane pentols, are the largest family of diastereoisomers, which can exist in sixteen stereomeric form, of which only (-)-proto, (+)-proto and (-)-vivo are available in the nature. All other isomers have been synthesized by different methods. The synthetic approach used was described in Scheme 1. The essential aspects of the strategy include Wittig type reaction on aldoses A, followed by few functional group 
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Therefore it was chosen to prepare radical precursor 5 from D-(+)-ribose as shown in Scheme 2. Accordingly alcohol-ester 1 was prepared from commercially available D-(+)-ribose by a method available in the literature in two steps. Alcohol-ester 1 was converted to the corresponding chloride by refluxing with triphenylphosphine and carbon tetrachloride, followed by ester reduction using lithium aluminium hydride to afford alcohol 2. Treatment of the alcohol 2 with 6 equivalents of LiNH2 in liquid NH3 produced alkyne-diol 4. This was Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a55_figureNO31.jpg" \t "_blank​) 
mixture of E and Z geometrical isomers. The stereocenters (as shown in the Scheme 3) were determined by detailed analysis of 2D NOESY spectrum, which was supported by energy-minimized structures. Both the isomers were stirred together with dry silicagel in DCM, causing protodestannylation to produce 7 as a single product (Scheme 4). Protection of free alcohol as silyl ether, followed by treatment with OsO4, NMO in aqueous acetone produced exclusively cyclohexitol 8 in high yield. Again the newly formed stereocenter was studied by 
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2D NOESY spectrum and confirmed to be R at C-4, which was also supported by its minimum energy structure. Treatment of diol 8 with NaIO4 in aq. THF produced inosose 9. The final correlation between inosose 9 with quercitol was carried out by reduction of inosose 9 with NaBH4 in methanol or with DIBAL-H in DCM giving exclusively (+)-allo-quercitol derivative 10. This compound 10 was converted into benzoate derivative 11 under Mitsunobu conditions as shown in Scheme 5. Base treatment of benzoate derivative 11 produced (+)-talo-quercitol 12. These two quercitol derivatives 10 and 12 were characterized by 2D NOESY spectrum as well as their minimum energy structures. 
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pentaacetate derivative of respective quercitols 15 and 16. The spectral properties for 16 were in agreement with those reported earlier and author et al. have prepared for the first time (+)-allo-quercitol 13 and its pentaacetate derivative 15. In conclusion authors have developed a new protocol for the preparation of highly functionalized cyclohexane derivatives from a carbohydrates, which features the tri-n-butyltin hydride mediated 6-exo-trig radical cycloisomerization of polyoxygenated, enantiomerically pure alkyne-tethered aldehyde. The procedure gave chiral, highly functionalized vinyltin derivatives with large potential synthetic applications, and the correct selection of the radical precursor allows very high diastereoselection. In summary, the method is to be very useful for the synthesis of (+)-allo-quercitol and (+)-talo-quercitol CHAPTER II: For thousand of years, the roots of Panax ginseng C. A. Meyer had been used as analeptic, stomatic and erytropoietic agent in oriental countries. Panaxytriol was first isolated in 1983 as a characteristic chiral diacetylenic alcohol containing constituents of red ginseng, the processed roots of Panax ginseng of the Araliacea family. It exhibited inhibitory activity on the growth of MK-1 cells by clonogenic assay with a 50% inhibition value of 8.5 ng/ml, which suppressed the growth of B16 melanoma transplanted into mice and showed a stimulative effect on the antitumor activity of mitomycin C in cultured tumor cell. A highly sensitive Enzyme linked immunosorbent assay (ELISA) with panaxytriol was also reported, which was capable of measuring as low as 25.6 pg/mL. The structure of panaxytriol was elucidated as heptadec-1-ene-4,6-diyne-3,9,10-triol. The absolute configuration at C-3 was confirmed to be R but there were few reports that showed contradictory results about the stereochemistry at C-9 and C-10 position. Authors envisaged that the total synthesis of the molecule not only would help to solve their structural ambiguity but also add a new route to synthesize them. This chapter deals with the total synthesis of panaxytriol utilizing a novel methodology developed during the course of our studies. 
SECTION II: PART A: A highly efficient and practical method for the synthesis of chiral diacetylenic alcohol. The salient features of authors' strategy involved initially, the conversion of a polyhydroxy chiral pool precursor (e.g. tartaric acid or a carbohydrate) to 4,5-O-isopropyledene propargyl chloride using standard literature procedures. Finally those were 
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Taking the advantage of the readily available carbohydrates, a number of desire 4,5-O 
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isopropyledene propargyl chlorides were prepared in order to generalize and show the versatility of the methodology (Table1). When those were treated with bases they underwent a clean transformation to give exclusively diacetylinic alcohols in high yield and in enantiomerically pure form. These are very useful synthons and would find widespread application in the synthesis of various biologically active compounds. Authors have successfully applied this methodology for the preparation of one of the intermediates in the synthesis of panaxytriol and panaxydol (discussed in the next section). The strategy would prove to be of general interest to help synthesizing other diacetylenic compounds. 
SECTION II: PART B: Asymmetric Total Synthesis of Panaxytriol and Panaxydol 
Retrosynthetically, panaxytriol can be bisected into a diacetylenic intermediate 17 and an epoxide intermediate 18, which could be coupled using Yamaguchi method as shown in the Scheme 8. The salient feature of the said synthesis was the utilization of efficient and Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a55_figureNO36.jpg" \t "_blank​) 
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available iodoheptane with propargyl chloride using LiNH2 in liquid NH3 to produced alkynol 22, followed by a reduction of 22 with LiAlH4 to give allyl alcohol 23 as shown in Scheme 10. The Sharpless asymmetric epoxidation of 23 with tBuOOH in the presence of (+)-DIPT and Ti(OiPr)4 gave epoxide 24, which was subjected to Ti(OiPr)4 mediated opening of the epoxide to afford 1,2 diol 25 as a single regioisomers. After successive silylation and tosylation of primary and secondary alcohol respectively in 25 gave 26. Treatment of 26 with TBAF in THF effected deprotective elimination to yield required chiral epoxide intermediate 18. Now the stage was to carry out the coupling of two retrons 17a and 18 under Yamaguchi condition to afford regioselective ring opening product 27 as shown in Scheme 11. The secondary hydroxyl group in 27 was protected as TBDPS ether and followed by selective acetonide deprotection using CuCl2.2H2O in acetonitrile to produce diol 29. Finally 
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data of the natural product. Moreover the optical rotation of synthetic panaxytriol 32 was close to the value reported for the natural sample: synthetic {[a]D25 -22.1 (c 1.5 CHCl3)} and natural {[a]D -25.4 (c 1.54 CHCl3)}.So authors can reconfirm that natural panaxytriol possesses the 3R,9R,10R configuration. Tosylation of the alcohol 31, followed by treatment with TBAF readily afford panaxydol 34 as shown in Scheme 12. This also showed 1H NMR and 13C NMR spectra in agreement with the natural isomer and also showed {[a]D25 -86.3 (c 1.5 CHCl3)} which was also close to the reported values {[a]D25 -81.8 (c 1.52, CHCl3)} and {[a]D25 -96.1 (c 1.30, CHCl3)}. In conclusion, the synthesis of the title compounds demonstrates the practical utility of the methodology, the preparation of chiral diacetylenic alcohols, developed by us and will find widespread application in the synthesis of this type of compounds. CHAPTER III: One-pot oxidation and Wittig olefination of alcohols using o-iodoxybenzoic acid and stable Wittig ylide. Wittig reaction is a highly versatile method for alkenes from carbonyl derivatives. The oxidation of primary alcohols to reactive aldehydes and their subsequent homologation Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a55_figureNO39.jpg" \t "_blank​) 
using Wittig ylide is a useful and common step in synthetic organic chemistry (Scheme13). A mixture of o-iodoxybenzoic acid (IBX) and stabilized Wittig ylide were used to get a,b-unsaturated ester in one-pot from various primary alcohols in high yield was described. To demonstrate its utility and functional group compatibility, authors have carried out the oxidation followed by olefination of aldehydes derived from a wide variety of substrates such 
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as benzylic, allylic, propargylic alcohols and diols with (carboethoxymethylene)-triphenylphosphorane to corresponding a,b-unsaturated ester in good yield as shown in the Table 2. 
The procedure is a very efficient method for homologation of unstable aldehydes. The significant advantages offered by this procedure are ? Inexpensive reagent; ? General application (effective for all types of primary alcohols); ? Mild and neutral condition (room temperature, no inert or dry atmosphere or solvent needed); ? Easy to workup; ? High yielding; ? Environmental friendly reaction (no toxic reagent). Certainly this method offers a practical alternative to the existing procedures 
  	 


